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1 

^^T-;3:y. S5iE7KUv-^Jt«3f4/»*T5C©9- (4- 
[^b 1 ] 




M^SR, Ri , Ri . R, . R4 RZfR, (i. S-«7J4 

a[i=,- 7K^; Kign^-ai ~2 4©7';i'+;ut>b<ii7 
4^ m.m^.^&. 6 ~ 2 8 ©7 u u < ns^ 

7U-^k J^^l^.^|jt4~4 0©'\7^a7U-;Ut>U< 
l*S^^7^P7U--»k F. CK Br, >'7/SX« 

itn/ (m+n) I* 0 ~ 1 COFe^lCfe U . CCTmihli 
[a*3S2] ftnSEJtn/ (m+n) *«0. 30^MT 

^□7'J-;UST'*-5, S*JI1 ICieHODXlx^^ hPA 

[ii*3S4] BtJiev^. jC-R- (R(J1~2 4{1w 
K^jm^XISN. S. F, CK B r t)U<liS i 

*^tf) TS$n-57;u+;usx(i7;u3+->s<£^ 

[IS;RII5] BfliEYX)^ iC- (A r, ) -X- (A r 
J ) - [A r, &Z/Ar, lij^^Jl^lSJl 6 ~ 2 8 (O^^ 

93 



10 



t>L<liSlg^^S^«$SL, UTXIi0~l 2® 
©KSJ^^XliN, SK O, CK F, Br'bKIl 

icj:y$s^$nfc-oo7U-;us<£^t;, is*isi ic 

[IS*JS6) mnvtSi. xC- (Ar) - [Ar«^^ 

nb2] 

• ,• R' • 

-Ary— 



— Ar, 



(±iC>t', A r, RZ/A r, ltm.miM^^6~2 8(Om 
20 j^'bU<(*^S^7'J-;i'S*«L, R' &UR" tt7k 
KiKlS^a 1 ~ 1 2 ©7;U+;i/»XI*C I , B r , 
F=t)U<ttCNS*SU, UT p 1 ~ 3 ©SStT^ 

So ) 

[H^II8] HiJiEY*^ 5C- (W) - CW(S, ge^Jf, 
4 ~ 4 0 ©a^t> U < ttSftg^'S-T" P 7 U -il/S* 

ti. ) •CaSFn-5'Vp^P^S^S<£#ti\ S^]R1 ICIE 

w©xixi> hp^us^-fe^ h^a. 
IS*«9] 7y^h\ *y-h'. siXSiiiE7y-K 

30 iHffiE:^ V- KtODre^lciEasn/tTt^U v-^3tW4* 
^A.T'/j:y. *t|iE7HU x'-|i5t«m<T3a:o?9- (4- 
7^V>t^=.>U) 7x-;P-l 0-7x— ;i'7> h^-fe 

•fe>h^a. • 

[{b3] 




g^SR, R, . Rj , R, , R. StXRs (i. 
3HC, 7j<a, 1 ~2 4ro7;U+>'l/'t)L/<IS7 

;Urj + ->. 0E^i^^-gi6~2 8CD7'J-Jl/t)L<lia^ 
7U— 0lSII^^S*4~4 O0'V-5^P7U-;l't)U< 

iaa^-^7^P7U-;k F. CI. Br, •>7y»xii 



50 



a) 

tbn/ (m+n) ld:0~ 1 ©rBlldfeU, CCTmtnfi 
mnT'$>^t)i. mliOT-^-5C<!:l47?#-r. ^LTY« 

TiE©-ffiSc7)-ja±*«-r. 

; Y^i. SC-R- (R« 1 ~2 4<@<Dirc« 
H^-XliN, S, F. CI, B r t)KISS i H^^^ 

t;) Ta$n-57;u+;usxi47-;ua=t^->ST*-5t) 



3 

.ytfi. ^- (Ar, ) -X- (Ar, ) 
- CAr, Sl/^A r,liK^IS^Ii6~2 8C3H^t>L 
<l*iS®^^SSgS^aU, -e-UTX(iO~1 2<1©M 
n.WJ=i-'5L\M. S K O. C I V F. BrfcL/<liSJ^ 

^H^'';!'-^.: YA«. 5t- (A r) - CA r 

sa 6 ~ 2 8 os^fe b < la^M^T u -;u»^s-rD t 




(±^'}=. Ar, SD^Ar, «i^^Jg?^St 6 ~ 2 8 

SI, K^I^TF-ia 1—12 <5)7;u^;usxi*c l . B r . 
Ft)U<f4CNS^SU. -tUTpl* 1 ~3©SISfc-r'* 

•S .:) . : 

mS^VP-:??: YAi. 5C- (W) - (WIS, M^Jl^SSfc 
4~4 0Wa^'fe>b<(ilSS^^7=-P7'U— ;us*s 

[000 1] 

■fe>h (EL) ^SIC, J;y^<*fl*||CI*. 7t^U^-EL 
iSS(D»3tt* *4 <!: b T7 X — > h ^ -fe >5K7l« U V - 

[0 0 0 2] 

r?e7t:5^'r^- K (LED) J IS. ll;JS-mi±^lii*<IN 

mmx'A^. -r^jito^E Liis^ii-s^jjstAisi^E Lil 
mm^m<omy}t)mi\i^xi\^. mmmm. zns 

/Sn. Ga/Bs, G a/A s ©J; 

u*»L^fA<&. g|«IW4icii. inid^B 

[0 0 0 3] E LiSg©»3t«3N«kUTWia7KUV— ^ 



( 3 ) 2001-160491 

4 

tSL E D*nange(cJ:oTg*7)fC^m$nfc(Tang. C. 
et aL. Appl. Phys. Lett. 1987. 51. 913-15) . 1990 

^IC, tH'J (:7x-;Hf-U» (P P V) (3D<fcp/j:S 
?S7H"J-7-X>*Burroughese>lcj;-3TlO«&-tE L*}*4^ U 
T^AStifc lBurroughes. J. H. Nature 1990. 347. 539 

-41) . •^■o^*cDit#l±^BS^l:t>oT»y, ^uv-l 

EDWSStt, Sai^StXWXt4*^5feS^Fnfc(Sheats. 
J. R. et a I. Science 1996, 273. 884-^888; Cacialli. 
F. et aL Synth. Met. 1994. 67. 157-60; Berggren. 
10 M. et al. Nature 1994. 372. 444-6; Spreitzer. H. et 
al. W098/Z7136 (1998); Holmes. A. B. et al. W094/29 
883 (1994); Helnrich B. et al. Adv. Mafer. 1998. 1 
0(16). 1340). 7;UA5-E L«^ffl^|cliSST-xi!l¥ 

■So mif, wfe*;^ hE L«3Miicii^a©S!fexia5^fe 

20 EL ^3t*.»-5 C <tX;<t?^ ttSffii^^m L E D ffi* 

U> (P F) |COl\TCD=b(D-C*U'. (Ohmori. Y. et a 
I. Jpn. J. Appl. Phys; Part 2 1991. 20, LI 941 -LI 94 
3) , »:l^T7HU (p-7x— U^) (PPP) lCOl\ 
T©*©**** (Grea G et al. Adv. Mater. 1992, 

4. 36r-7):v- #tS7t? U ^-©±iSI£^^i±?5X'^— y— S^: 
«A-r-5:i^;4tt. J:oTx;^;i.^-/t> 

#■^•5. c:©:?^;£|c:J:U. W^3tt4P P V (Aguiar. M. 
et al. Macromolecules 1995, 2& 4598-602) . 7)^115^ 
^7xXAndersson. M. R. et al. Macromolecules 199 

5. 28. 7525-9), 7^*J [:^=ir^i>T^J-}V) (Pel. Q. et 
al. Adv. Mater. 1995, 7, 559-61) ^iZ/ P P P (Hi Ibe 

rer. A. et al. Macromolecules 1995, 28. 4525-9) ifi 

40 (Remmers. M. et al. Macromolecules 1996. 29, 74 
32-7445) . COJip/jiSld:. ^?gi§ttO;±AS 

cXffi!)ic«-r*»stLT<^ffl-r-5£:,i:t)^u, 

[0 0 0 4] 

[»M**»^LJ:ptt-«gSSi] *^B^<DSfl*lli, 7t?'J 
E L^g|cWfflnEX^.;U^-/K> h'^-^ •;/y©Z£0 
50 ^?l£;J^'j7-0?4S:li«-r-2>C<!:(Cfe5. *^B^O[)$e. 



[0 0 0 5] 

V-^7t«*4*iTS(0 9 - (4 -7y-7>tJ'-;U) 7x 
::;;u-i o-7iii;U7> h5-tr>3g7)f lJ-7_;£^t;- 
[0 0 0 6) 

[■fbs] 



-II- -1 




[0 0 0 7] ±iCtf', g^SR. R, , R, , R, , R 
07JU+;Ut)Ktt7</U3 + ->. JlSllS^JSft 6 ~ 2 8 O 

7 u t u < I* y -;u. i^^i^^ia 4 ~ 4 o © 

•^■7^n7'U-JU=t)U<(iM^-N7^P7iJ-;k F, c 
I. Br, ->7^«X(*-hPS«r«U. ttn/ (m + 
n) Ii0~ 1 ©IHlC^y. ClC-Cmt niaS6aT*-5 
tfi. m(iOT?»-SC<*:(4-r$-r. -^-UTYIirUKDifS^ 

[0 0 0 8] ^»«:?g»i4. ^gl^aa14. a 

ff^ttPfiSStt ^£ li 46 i T S I ^ < o ij,^ B <i ^ 
[0 0 0 9] 

■r•SC:i;{><jj^^ftlTt^-5 (Pixton, MR. el al. Polyme 
r 1995. 36, 3165-72; Chern. Y. T. et al. Macroniolec 
ules 1997, 30. 4646-4651; Hsiao. S. H et al. Macro 
molecules 1998, 31, 7213-7217), ±.Vi^\ <Di^^)-^— 

(D— PIS. ^^JtttSP^aog, 1 0->57iz:;U7>h 
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5-fe>T-«>^. 9. 1 Q-ix7xx;U7>h5-t>%fe 
h'^i".y7^IS, ftgttdSIJiil (HOMO) <ta{83gUi)i 

(LUMo) t<Dm(DJi^^A=¥-m^<o^r$>^. m- 
=1 ^ y V Y ©SI A ic J; y , 

1) ?1«U^-©jgP14*-«?kab, 

2) S^3lliiE?L(Dll5ill«^^%aL., -e-LT 

10 [0 0 1 0) Ufe*<oT, ^-ZI^/V-YIS, S» 

14, 3lli^^t>U<iiIE?Lro$ijillf$ii!)14, Xii:r^Jl=¥ 

T-^*^tA<T-e-5, »^rtx4^ju=i^-#^e»>t;u©iJ!) 

ic J: y «ifeXtt9Ssfe©^5t7H y c iAJT^ 

•5. 

[0 0 1 1] iC llC^"Ufc7KU^-(i. 9- (4-7:$^ 
■=?>^=.Jlr) 7xri;U-1 0-7x— ;i'7>h5-lr>* 
fit*#Wr-SJt5t^U-V-Xlia;j?y V-T»l). ttn 
/ (m+n) Ii0~ 1 cDfB^(C$>y, C CTmt n li^Ui 
20 ■V$>^/}i, m«0T*-5C<!:I^T#;a:l^, SiSib«0. 
3 05fe3|-r*-5Cl<l:«t»*Ul\, a^SR, R, . R 
. . R, , R4 autR. 1*, ft-^Sifelllc, zkSi. i^SlS 
^fffti ~2 407;u+;i't.u<ia7;u=i=t^->. Kign^ 

iK6~2 8(D7U-At>b<I^S^7U-Jk ie?^!!?- 
1*4 ~ 4 0CD'^7=-D7y-;i!'feKliS^>\7=^P7U- 
;k F, CI. B r , ->7yaXli- hPS^&«-r. 
^(*. R, , R, . R, . R4 SZ/Rs li, 

x5^;k yptJk 'i'y7'Pt:;k 7f^;k -fVT' 
5=-;k t->^^;k '^^g^-./k ^4^->;k xf^;i//\4^v' 
30 ;k 'vy^^^u. :^^5^;k y— ;k ■?->;i', KT-'->;k 
^4^-y-^->Jk v'i^P'N+i^Jk •>^p^>5^;k >K 

'¥->JU7t=¥->. pi h+->xK:f->x5";k ;>ih=^->X5^ 

;k +->u>. 7>>^-fe>. 7x:^>^^'X 7x- 

;U.?t^l^>7x::iJk -^Ov^^k 7xy^v. blVifJU 
Xtt5^=i-7x-;p$St-^<!:*<T^-5. R, , R, , R 
1 . R4 StXRs (i7jc^, t -7'^;k 7x-;k 2- 
xg^;i//N4^->;i,;l-=1r->Xld:4-pt h + ->7xii-(UTfe* 
40 C<k*i»*Ul\. 

[0 0 1 2) Yii-Xli-JU±©-fiiiiroie#»^^U. 
^■UTg^$tlTl\Tt)l\/d:<TfcJ:t\7;U+;k 7;U 
3 4^->. 7 U -;UXI4^7"P 7 y -;US<£a-r tdiT' 

:JTt^T^)ctl^. 7;U+;l/»X«7;U=l + vSli 1 ~2 

t)J:lN7y-;U»«6~2 8<i(DM»J^,^iS:^Wb. ■€■ 

50 7ix;i/S. ^y u>sxiihfU>S*i#*ns. MJft 
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SnTt^Tt>L^^s:<Tt)«tt^'\7^P7U~;^Sl*4--4 

[0 0 1 3] ±ieg^S(^ o-rn icfe. i^«ji^?^[i - 

2 4(D7;U4^;UfcU<fd:7;U3+vS. igtsn^-st 6 
2 8<D7U-;Ut)b<ttm^7U-;k K^II?^ia4- 

4 o<D'N^P7'j-;ut)U<(iM^^-7='P7 U-;k 

F. Ck Br. ->7ySX(i— hPS*t$Sn-5o Y 

: Yli. 5t (II) :-R-(R|ii_2 4 
flil(^M^J^?^^#^, ^-blCN, S. F. C k B r t) 
L/<liS i Jl^^#^r-C^)ctl^) T'^$n'i»7;U^;US 

x«7;u=j+->ST*s« JUT. .7;u+;usxtt7;uzi 

[0014] 




10 



?t^U x^-1 : R 

p=l 2 
7t^UV-2 : R 
i>> p = 1 2 



(CH2)p — 



= H. R, =2-X5^jU^+v;U;i-+ 



TtiU >r-4 : 
= 1 2 

v', p = 6 
[0 0 15] 



n -^-=1r*>;k 
1 2 

n -^^rv^^k 



R, =2-x5^;u^+ 



Ri =t-:?^5^;k p 



R = H. Ri =2 -X5^;U-^=|rv';U;t+ 




R = 
R = 
R = 



H. Ri = 2 -X5^;b^4^i>;U:;J-+>/ 

n-^4^i^;k R, =t-y^ju 




[0 0 1 6] 

[<b8] 



(CH3)QCHa 

7LI.J— (CHa)p- Si - (CH2)pr- 
Z-f--y (CHa)qCHj 
R 



= H. R, =2-X5^;U/\+>^;i,;t+ 
3 



7t^UV-9 : R = 
i^s P = 4 , q 

U ^-10 : R = n --^+i>;k R, == t -^^^^k p 
= 4. q = 3 



tSU^-II : R = n-'^+>';k R, 
= 4. q = 5 

[0 0 1 7] 

Ut9} 



= t-^5^;k p 




(CHj)p-N.<CHj)p- 



7K'JV-12 : R = H. R. =2 -X?';U'%+v;U5j-4^ 
ix. p = 4. q = 3 

Tt^'J V-13 : R=7xx;U, R, = 2 -X5^;i/A:*^-> 
p = 4 , q = 5 



7t5ll'7-14: R = n-/\+v;k Ri = 2 -X5^;i//\^ 
•>;U:t+->, p = 4. q = 5 
[0 0 18] 
50 [<blO] 
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(CH3)irN-(CH2)pL 



7HUV-15 
i^s X = 0. 
Tt^U V-16 : 



P = 6 10 ;k X = S. p = 4 

R = n-^+i>;k Rt =2-X5^;i.^+ [0019]. 
X = 0. p = 4 [<bl 1 ] 

Ri _ 

R 




(CH3)p- 



(CH2>p^ 




tfiu 



7t^UV-18 : 

p = 6 
Tt^U V-19 : 



R = H. R, =2-xg^;i/^+->;U::t4^ ^t^ U V-20 : R = 2 -X5^;U^:1ri>;k R, ==t-3;^5^ 

20 p = 4 

R=n-^+'>;k R, =2-X5';U-%4^ [0 0 2 0] 



p = 4 



[^b1 2] 




p = 
6. X = 

P = 

V', P = 

P = 4, 



21:R = H. R, -=2-JL^)\,^^i^)V7f^ 
1 2. X = 0 

22 : R = n --^=^->;k Ri =^+>';k p = 
O 

R = H, 
X = S' 
R = H, 
X = S Oj 

R = n-^+>';U. R, =n-^4^ix;i/. 

x = so, 

26: R = 4 



23 

6. 

24 

4, 

25 



R, = 2 ~X5=-;U^+>';U:t4^ 



R, = 2 -X5^;u/\4^i/;t.^+ 




(CH2)p- X-(CH2)| 



30 ^^U^ + i^^U^f+v-. p = 4. X = SOj 

[0 0 2 1 ] m:ZCr)\.-Zf : Yli. 5e III : - (A r 
1 ) -X- (A r, ) - CA r, SlXA r, liKSI®^ 

UTXiio-i 2f@cDi^mi^.TF<^^t;r:fflicDlS-&ST$) 

oT. N. S i . O. C I . F. B r t) U< Id: Si^.^$ 

^t/cid^T^^) T-a^nss^sxiCcky^^sti 
^ li^ -5 5^ ^ mig^^-r o 

[0 0 2 2] 

iit^ 3] 



7t^U"7-27 : R = R, =H. R, = 2 -X^^jU's+v^l. 
^+->, P = 6 

7t^UV-28: R = R, =H. R, = 2 -X5^jU-^=^->A 
:t+>'. p = 1 2 50 



7KUV-29: R = n-^+i>;k R, 
1 2 

[0 0 2 3] 
[^kl 4] 



= R2 =H, p = 
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7t?Uy'-30: R = R, =H. R, = 2 -X5^;U'S+->;U 
P=6 

7|«'J-7— 31 : R = R, =H. R, =2 -:r^Jl^:^i^J\, 
^=¥'>. p = l 2 10 

: R = n-'\+->;k R. =R, =H. p = 



1 2 

7)^'JV-33 : R = 7x— ;k R, =n-'\+->;k Ri 

= t-:/^5=-;k p = 6 

to 0 2 4] 

Ut^ 5] 




Tt^Uv'— 34: R=H. X = C. R, =CH3 . R, =^2 

tKUs'-SS: R=H, X = C. R, =CFj . R, =2 20 

Tt^U"^— 36 : R =:7x^;k X = C. R, =CF, . R 
2 =2 -x^;u^:l^->;i/;t+i> 



Tt^'Jy'-SZ: R = H. X = S K R, =CH, . R, ^ 

7t^U-^-38: R=n~^4^>';k X = S i. R, =n 
yf'^k R, = t -y^^^U 

[00 2 5] 

Hkl 6] 




7t^U'7— 39: R = R, =H. X = C. Ri =CH, . R 30 

, =2 -xg^;u^+->;u;i-=^-> 

7HU^-40: R = R, =H. X = C. Rt =CF, . R 
2 =2 -X^JU^+x^l/^t^^V' 

7HUy'-41 : R=7xx;k X==C. R, =CF3 . R 

, =2 -Xf^-^U^+v^U^+v. Ri =n-^+vjU 



7t^UV--42: R = R, =H, X = S I. R, =CH, , 
Rt =2-x5^;i/^^i>;i.:t4^>/ 
7t^«J^-43 : R = R, =n-^+->;k X = SK R, 
= n-y5^;k R, =t-zr^JU 

[0 0 2 6] 

[-fbl 7] 




7t^ijV-44: R = R, =H, X = C. R, =CHa . R 
, =2-X5^;i/-%+v;U:l-+v 

3l^UV-45: R==R3 =H, X = C, R, =CF, . R 
2 =2 -x5^;U^+vjU:t4^v 

7t^'JV-46: R=7x— ;k X = C. R, =CF3 . R 

, =2 -x?^;u^+v;u:i-+v. R, =n--^+v;U 

7t^UV-47: R = H. X = C, R, =:Ah:^iy^ R, = 



7t^U'7-48: R = R, =H. X=S K Ri =CH, . 
Rz =2 -X5^;i//\+x;|/:t+>' 
7t^Uy^-49: R = R, =n~^+>'Jk X = S k R, 
= n-y5^jk R, =t-y5';U 

[0 0 2 7] 

[<k1 8] 
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7KUV~50: R==R, =H. R, = 2 -X5^;i/^+e^;U 7f^ij-;^_52: R = :7x-;k Ri = 2 -X5^;l./\+->;U 

7t^U'7-51 : R = n-^+>';k R, =t-yf^;U, R [0 0 2 8] 

t ^^^i^J\^^^i^ ' 10 [<bl 9] 

Ri 




7t^UV-53: R = H, R, =n-y5^;k R, = 2 -X ^ijt?-55: r = h. R, = t -y^JW R, = 2 -X 

T^V^SA: R = A-y^ h^i^yjL=.J\^. Rt'=h-Z^ [0 0 2 9] 

5^;k R, = 2 -X5^;U^+>/;i/ • 20 ['(b2 0] 




7t^'J^--56 : R = R, =H. R, = 2 ~X5^;i.^4^->;U , =h 

[0 0 3 0] 

: R = n-^+->;k R, =t-:r5^;k R [<k2 1 ] 




7KU^-58:R = H. R, = 2 -X5^;U/\4^->;U:t+ 
V. R, =n-'N4^>';U 

tKU V-59 : R=7xx;U, R, = 2 -X5^;U^+->;U 
:t+v, R, =n-/\4^v;U 

R = n-^+5/;k R, = t -:/5^;k R 



2 = 2 -x?-;u^+->;u 

. Tt^U x'-ei : R = 4-p< h^f>7xx;k Ri =2-: 
5^;U'^+i>JU:t+i>. R, = 2 -Xf^jU^^ 
40 [0 0 3 1 ] 
[^k 2 2 ] 




7|?U^-62 : R = H. R, = 2 -X5^;U^4^->;U:t+ 

X = 0 



v'^U^+v-. X = 0 

7t^UV-64: R = n-^+i>;k R, 



^'J-T-ea : R = n~'^+v;k R, =2-x5^;U^+ 50 ->;U;f+->, X = S 



2 -X5^;i./\+ 



15 



[0 0 3 2] 
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nb2 3] 




R, =R3 =7x~;U 



TtiU : R = n -^^ixjp, R, = 2 ^X5^;U^+ 

zyJl^=¥i^. Ri =R» = 4-;>^ h4^v7^x-;U 
10 [003 3] 
[<b2 4] 




7t^U-7— 68 : R = H. R, = 2 -X^JU^+>';i/;r*i> 20 ^^i^ 



7t^g-7-70 



R = n-^4^->Jk R, =2-xf=-;U^=»^ 



[0 0 3 4] 
[^b2 5] 




7H'J-7-71 : R = R2 =H. Ri = 2 -X5^;i/^+v^;U 

7HU^-72 : R = n-'\+->;k R, =2-x5^jU^+ 
->JU^=»^v. R, =n-^+->;U:t4^v 
[0 0 3 5] mE.CfJ\^-:/ : Yli. jCIV : - (Ar) - 



[0 0 3 6] 
[<b2 6] 




7!^U y^-73 : R = Ri 
:t+->. P=0 
Ttf U^-74 : R = Ri 
.f+v. p=l 
7t^U*7-75 : R = R, 



= H. Ri =2-X5^JU^+>';U 
= H. R, =2 -X5^;u^4^v;u 
= H, R» =2 -X5^;UA,4^e^;i. 



p = 2 

;t^U ^^-76 : R = n ---s4^v;k R, = t -:/5^;k R 
2 = n -^^v'^k P = 1 

[0 0 3 7] 

lit2 7] 



( 10 ) 
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Tl^'J V-77 : R = n-^4^vJk R. = t -^f^^k R 

V-78 : R = n-A.4^>.;k Ri = t -yf^;k R 
, =H. R, =n-^+v;U5j-+i> 



7t^'jV~79: R = R, =H. Ri ^ 2 -OL^Jl^^zyJU 

[0 0 3 8] 
10 Ut2 8] 




Tt^iJ-^-BO : R = n-^4^->;k Ri ^ t -y^jU, R tI^ U : R = R, =H. R, = 2 -3:^)l^:^iyJl 

7KUV-81 : R = n-^+ixjk Ri = t -y^^Jk R [0 0 3 9] 

, =H. R, =n-^+v-JU:t4^i> 20 [<b29) 




7HUV-83 : R = n-^+>';k R, = t ->^5^;k R ' U ^-85 : R = R, = H . Rr = 2 -X5^;U/\+->;U 

2 =n-'\+->JU:t^->R, =H Tf^i^s Ri = n -'N4^->;U:t+i^ 

7t^U-7-84 : R = n-^+vjk R, = t -:;/5^;k R [0 0 4 0] 

, =H. R, =n-^4^v;i.:t+>' 30 [^b3 0] 




Tl^U-^-BB : R = n-^+i>;U. R, = t -:/5^Jk R 
2 = n -^+*>;U:t+i>R3 =H 

7t^U^"-87: R = n-^4^i>Jl/, R, = t -:/^;U. R 
, =H. R, =n-^+->;U:i-+-> 



7f^«J^— 88 : R = R, =H. R, = 2 -±5^;Ua,+->;u 

[0 0 4 1 ] 
40 [{h3 1 ] 

Rt 




Tt^U V-89 : R = R, =H. R, = 2 - OL^jU^=^iyJ\. p = q = l 

:t=¥zy. R, ^ n -^^i^Azt^iy. p = q = l U V— 92 : R = R, =H. R, =R, = 2 -X5^;U/\ 

7t^UV-90: R = R, =Rj = R, =H, p = q=l P = q=l 

Tt^U V-91 : R = R, =H. R, =R, = t -y5";k 50 ^t^' U V-93 : R = n -/\4^'>;i., r, =2-X?;U^+ 



• . . ( 11 ) 

19 

= q = 2 [0 0 4 2] 
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7t^UV-95: R=R, =R4 =R5 =H. R, =R, == 
2-x5^;i//\^vJU;J-+v 

7f^UV-96: R = R, =R5 =H. R, = n -^+->;U 
R, =R, =2-X5^;i/^+->;l.:t+v 



7t?"jV— 97 : R=?R4\ =n~^+v;k R, =R,= 2 
-Ji'^A^^^zyJW R, =R4 =Rs =H 
[0 0 4 3] - Y 

lit 3 31 . ' . V:- -"'l^ ' . ' '> 




7|^'JV-98: R=R, =H. Ri = 2 -X5^;i/^4^v;U 

7KUV-99:R = H. R, 2 -ni^)V^^zy)lzir^ 
R, =n--^4^->;u 



Tt^'J^— 100: R = R, 

[0 0 4 4] 
[^b3 4] 




U -7-101: R = R, =H. R, = 2 -X5^;U^+ 

Tt^U V-102: R = H. R, = 2 -X5^;i/^+iy;U:t+ 
R, =n— ^^Sx^U 



7t^UV-103: R = R, 

[0 0 4 5] 
[<b3 5] 



= n-^+->;k Ri =t-y5^ 




Tf^U V-104: R = R2 =H. R, = 2 -Xf^^b^+v;!. 

7t^U"7-105:R = H. R, = 2 -X5^;U/\4^ v;U^+ 
R, =n->N+>';U 



?t^'JV-105:R = R, 

[0 0 4 6] 
[^k3 6] 



= n-^+i>;k R, =t-y5^ 
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Tf^U y'-lOT: R = H. R, = 2 - Ji^J[,^^iyJ\,yt=^iy 

7t^U^-109: R = 4 -^4^v;U7x— ;k R, = 2 -X 10 

7t^UV-110:R = 4-KT^*>;U7xx;k R, = t 

[0 0 4 7] : Y(i, TiC (V) ^-SSfeS 

[0 0 4 8] 

litsii 

R* ■ ■- , , . - 

-Ar2— 



— Arr 



[0 0 4 9] ±xCt^3. Ar, &tXAr^ li^SH^ gfi 6 
--2 8(7)SJ^'t)U<fi^M^7U-;i/S$:aU. R' S 
l/R" (*7jc^. iK^lg^?itl-l 2 0r)T;U+;i/SXttC 

[0 0 5 0] 
[-fbSB] 



(V) 




7t^U-7-in:R = R2 =R3 =H, R, =2~X5^;U/\ 30 Tf^ U V-1 13: R = R, = n -^+i>;k R, = 2 -X5^ 
^i^JU^=¥i^. R4 =CN Ji^^^iyJl:t^i^. R, = H. R, =CN 

?t^U-7— 112:R = n--N4^>/;k R, = 2 -X5^;U^+ [0 0 5 1] 




7KU^-n4: R = R3 =R, =R5 =H. R, = 2 -X 

Tt^UV— 115:R = R, =R5 =H, R, =2-X5^;i//\ 
=¥iyJi^:t^iy. R2 =n--^+->;U, R, =CN 
7t^U^-116: R = R, =R5 =H, R, = 2 -X5^;U^ 
+ WU:t+i>. R, =n'-^:^'>Jl:t=¥iy. R4 =CN 
Jt^UV— 117: R = R, =R, =H, R, =2-X5^;i/^ 



^'>Jl:t=¥>^. R4 =CN. Rj =n 

Rs =n-'^+>-;U 
tKU V-118: R = R? =R, =H. R, =2-X5^;U-% 

+ ->;U:t+v, R, =cn; r, =n 

[0 0 5 2] 
[<b4 0] 
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tH'J V-119: R = R3 =R4 =H. R, =2-X5^;|/'N 
+ >';U:t+'>. R, =n--^+v;U 

tHU V-120: R = R, =H. R, = 2 -xg^^U/v+V'^U 10 
:t^zy. Ri =n-^+>';U:t+-X R* =CN 



Tf^U-^-lZl: R = n-^4^v;U. R, 
, =2 -xg^;u^+->;u;j-4^->, R, 

[0 0 5 3] 
[^b4 1 ] 



= t -y5^;k R 

= H. R4 =CN 




7t^'J'7-122: R = R3 =R4 =H. R, = 2 -X5^;U^ 
^->J\^^^zy. R, =n-^+i>;U 

V-123: R = R, =H. R, = 2 -X5^;U^4^->;1/ 20 
:4-+->. Rt =n— ^+->Jl/3f+->, R4 =CN 

U -7-124: R = n-^+->Jk R, = t -:/5^;k R 



» =2 -Xf^A^+v-yUit+i/. Ri 
Tt^U V-125: R = n --x4^i>;k Ri 
t =2 -X5^JU^4^i>JU;l-+i>. R, 

[0 0 5 4] 

[^b4 2] 



= H. R4 =CN 
= t - y^JU. R 
= R4 =H 




Tt^'J V-126: R==R: =R3 =H. R, = 2 -X5^;l/^ 
^->A:t=¥>'. R4 =n-^+>^;k p = q=r = l 3D 
tKU v-127: R = R, =H. R, = 2 -X5^;U/\+*>;l/ 
:j-4^->. R, =CN, R4 =n--N+i^7U, p = Q=r 
= 1 

7t^'J^~128: R = R, =R, =H. R| = 2 -X5^;U/\ 
R4 =n-^+->;k p = q = 2. r = 

1 

7f^'JV~129: R = R, =R3 =H. R, =2-Ji^)U^ 
^^v^U^+v-. R4 =n-^^i^J\.:t^iy. p = q = 



2 s r = 1 

x^-130:R = R, =H. R, = 2 -X^'^l/^^v^U 
^ + >-, R, =CN. R4 =n-^+f>;U^+>', p = 
q = 2. r= 1 

7t^UV-l31:R=n--^+f>;U. R, = 2 -X^;U^4- 
ixJU^i-^^i^, Ri =H. R3 =CN. R4 ==n-^:^^v 
Ji^^t^iy. p = q = 2. r = l 

[0 0 5 5] 

[^t4 3] 




7t?U-7-132: R = R, =R, =H. R, = 2 -X^;U/\ 
+ ->;U?l-+>'. R4 =Rs =n-'^+'>J^. p = q=r 
= 1 

7l^U^-133: R = R2 =H, R, = 2 -X5^;U^+ 
:t=¥iy. R3 =CN, R4 =Ri =n-^4^f>;k p = 
q=r = l 



7t^"UV-134:R = Rj =R3 =H, R, = 2 -X5^;l/>N 
^iyJ[^:t^i^. R4 =R5 =n-'\+i>;U, p=r = 
2. q = l 

Tt^U V-135: R = R, =R, =H. R, =2-X^J\,^ 

+f>;i'pr+'>. R4 h4^->. R5 =3, 

50 JU:4-^5";U;i-4^>'. p=r = 2, q = l 



25 

7t«U-7-136: R = R, =R, =H. R, =2-X5^;U^ 
^iy)\^:t^zy. Ra =R$ = n -/s4^i>JU:t+ P = 
q= r = 2 

[0 0 5 6] : Yli, it (VI) : ~ (W) 
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26 

So JUT. 5tVlCDS(^ftft0iJ*tgfi£t-«5J^tiit^3^ 
To 

[0 0 5 7] 

l<b4 4] 




7HU"7-137: R = R, =H. R, ^ 2 -nL^J\^^^i^J\. 
^^^y. p=l 

tKU V-138: R =H, R, = 2 -X?^^U^4- v;U:t4^ 

R, =n-^+v;U. p=l 
Tt^U V-139: R=H. R, = 2 -X5^;i/^+->;U;i-+ 



R, =n-'N^rVi'U. p = 2 
tRU-^-UO: R = R, =n--%4^>';U. Rt 
;k P = 2 

[0 0 5 8] 

[<k4 5] 




Tt^'J V— 141 : R = R, =R, =H> R, =2-xg^JU-^ 
+ p=l 

tKUV— 142:R==R, =H, R, = 2 -x5^;l/^+*>;|/ 
Rj =n-^+->;U. p=l 




tKU V-143: R = H. =R, =n-^4^->;U. R, 
= 2 -X5^JU^+ix;|/:;t4^ix, p = 2 

[0 0 5 9] 

Ut4 6] 

^ R 



7t^iJ^-144:R = R? =R, R, = 2 -Xf^jl^A, 

^zyJl:t^iys R^ =n--N+i>;k P=1 
7KU-7-145:R = R, =H. R| = 2 -X9^;U^ 

R, ^n-'X^v^k R4 =n-:/5^;k p = 

1 



7t^U^-146: R = H. R, = 2 -X5^;U'^+i>jL.::t+- 
i^. Ri =R, =n~^+->;k R4 =n-ype;i/. 
P = 2 

[0 0 6 0] 

[^b4 7] 




Tf^'J V-147:R = R, =R, =H. R, = 2 -Xf^jl/^ 
^iyJi^^=¥i^s p = q=r = l 

7t^UV-148:R = Ri =R, =H, R, = 2 -X^'^U'N 

^zyJi^:t:\^iy. p r = 1 , q = 2 

7t^UV-149:R = R, =H. R, = 2 -Ji^Jl^^i^jU 



Tt^'J v'-ISO: R = R, =R, ^n-^^^v/jk R, 
-Jif-Jl^=\^iyJi.:t^i^ p = q = r = 1 

[00-61] 

UtA 8] 



= 2 
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tHU V-151: R = H. R, == 2 -X5^;U^+>';l/:t+ 

p = q= 1 . X = 0 

7HU-7-152: R==H, R, = 2 -X5^;U^+ vJU:t+ 
zy. p = q = 1 , X = S 

Tt^U ^^-153: R = H. R, = 2 -xg^;u^^>';u^+ 

p = q=K X = N-^4^*>JU- n 
7t^'J'^-154:R = n-^=1r->;k R, = 2 -X^^^U'N^I^ 



v;U^4^v. p = q = 2X = 0 

7t^U'7-155: R = n -^+i>;k R, = 2 -X5^;U^4^ 
->;U:t+v. p = Q = 2X = S 
10 7t^U^-156:R = n-^4^i>;i/. R, =2-x5^;U/\+ 
v;U:t+v> p = q = 2 X = N-^+->;U-n 

[0 0 6 2] 

[<t4 9] 




7t^g-7-157: R = R2 =H. R, ^ 2 20 

U -7-158: R = H, R, = 2 -X5^;U^+->;i/;i-+ 
i>. Ri. =:7xx;U . 

7Hyv-159:R = H. Rt = 2 -X5r;U<s=t^->;b:t+ 




R, =n— ^^->;U 
Tt^U v-160: R = 8, =n-^:1r->;k R, 

[0 0 6 3] 
[^b5 0] 



= 2-X5^ 



Tt^U V-161: R = Rj =R, R, = 2 -X5^;U^ 

7t^U7-162: R=H. Ri = 2 -X5^;U^^^v;U:t+ 
>^ Rt =R, =7xx;U 

7t^U*7-163: R = H. R, = 2 -X5';U^4^i>;U:t+ 



Ra 



v^. Ri =n-^+Sx;U, R, =4 -j>t h4^v:7xx;U 
Tt^U V-164: R = R, =n--^+>'jk R, = 2 -X?^ 
;U^+f>;U;t+">, R, = 4 h + ">7x^;U 
[0 0 6 4] 

[<b5i] 




7t^'JV-165: R = R2 ==H. R, = 2 -X5^;U/\4^>';U 

Tt^U V-166: R = H, R, = 2 -X5^;l//\+ 
V. R, =n-^+->;U 

7t^'J"7-167: R = H, R, = 2 -X5';U^+>';l/^+ 



R, =7xx;U 
7K'JV-168:R = R, 

[0 0 6 5] 
Ut5 2] 



= n-^+vJk R, =2-X5^ 
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7t«>JV-173:R = R, =H, R, = 2 -X5^J|/^4^->JU 
:t+-> 20 
7S>JV-174:R = H. R, = 2 -X.^JU^=¥i^Jl'^=^ 

R, =n— ^4-->;U 
^UV-175:R = H, R, = 2 -0L^Jl'^4-->Jl':t^ 

R, =7x— ;u 

^'^■7— 176:R = R, =n-'\+>';k R, = 2 -X5=- 
[0 0 6 7] iC ( I ) iCfctNT. Yli. J:IE5^iiJ^^;U- 

[0 0 6 8) :^mmizmi.^^n^m-^mRz/m^nrc7fs 

5J^aiii ooo£l±. »$u<id:3 0 oow±TS. 
■5. ^K7t^Uv-<D©it(i. iSM#;4, «*U<(iPd 

;4(Cj;U?T5C<tA*T€r-5 (Miyaura. N. et a I. Chem. 
Rev. 1995. 95. 2457) . COSfSlS. ^SSItKp^^ 
(boron i c acid) BI3li*O^SffiE/\ P y>it^ izOtiyy 

y>iyic-30Tift*&*JS*;)ic?s^u/s:t)©T»-5 (Su 

zuki. A. et al. Synthetic Comm. 1981, 11(7). 513) 40 

lci£<fiJffl^EtlTU-5 (Ranger. M. et al. Macromolecu 
les 1997, 30, 7686-7691; Kin. S. et ai. Macromolec 
ules 1998,31, 964-974; Ng, P. IC Macromol. Rapid Co 
romun. 1997, 18, 1009-1016). E L ^SfflroSifiTt^ U V 
-^■^l&T^fttt)(D^mt}^ lnbasel<arane)(Cj;y$B^$ 
nxi^-S) (Inbasekaran. M. et al. 5|(gl4$rF|g 5. 777. 0 
70^) . *f|ig(Cj:y. ±iE7t«Uv-$5?§fi5v;|fP> 



6 (c^-r. 

[0 0 6 9] W«SE L^B*|||^-r-5;J:i6lcffl 

i\e>^T-5S*«ig*:55-r. -^-nttiEjL^iiiiia ois^ 

liSiSIJl 4 0 ^^tf-jStSiiTfe-S. «^«JiSIS4 Oli. 

oTE Lj«i*5 0$:JBfi£-r-5. 7 >' — K 2 0 A^IEJLiMjII 
® iCf^S U. UT:*j V - K 6 0 **S?^«i2IJB 4 0 IC[« 

[0 0 7 0] EI2IC. E L iigcDg'jomiS'* cn 

iM/f-h© relict jtg*#it.\ cco^7tJl(imi«5g3t*** 
^■r-5^T-$>-5. CWJ:p(C. ;i 3 0 0 liIE?LfM^^T- 
*tl, ® 4 0 Olifgjt^T-feU. ® 5 0 0 (JS^-iS^^ 

-tr> h-ss#6 0 o^jfs^^^. mmtm ^ oo-c&^o 

[00 7 1] :Ln-mmEL^m.tfi. n\.^mimmt\& 
•5;s:«)(cgijc^E L^ia*gjgi*x>i^iiE$nTi\-5. ::ne> 

©SiJ©«3g<*(Cl4. S*©-iHiig©ftfe(C. (a) 
!|#l*^4. 3 5 6. 4 2 9^lzlEK<0iE?L;iAS ; 
(b) *ai4$rF^5, 7 7 6. 6 2 2 ^|CiEK(D7;l/;^ 
'J#JlXI47;l';^ y±II^feffi(D/\P<r>'fk!f^!ilcJ:S:t(V 
- K3i« ; ( c ) SSA^tii©jHffl1$|iFai@Slg 0 9/1 
9 1. 7 0 5^lCiEiS©y5X^JR3t:7;i.:tP*-;K> 
iCck-Sjy- K55H : StX (d) *ll!}$|^^4, 7 6 

9.2 9 2^[zizm<OiEi\.mmmt.'^=i-^im.mt(ofii\z 



( 

■ 31 

f.tl^,. . _ ■ . ^ .r ■ 

[0.0 7 2] EI3IC, E LilS©$b>IC53lj0tifiES:jF 
T. ^-nid:%^^,3 P 0 0X>«7-/..- K 2 0 0 0 V- 
.K 4 0 0 0pDPBTlCj^*nTl>-5*BPiiT*-5.. ^3tli 

3 0 q oammiBW^ti^xhffmi'^i z.<p^viz, 

mm s 0 Q-Oj&^XUi' hP-'l'5%:fe> hiSf*TS>-?>„ » 
<5ti^i 0 0 OX'hi). *ill3:^iJ^e6*llct-^-rv il'* 

[0 0 7 3] *%B^CO»a/j: E.L i^Btii^li.: 7 / - K 

^SIIl^E Lg|g*«lgTr-5Ci*tT$^, |5llfiJ.lC, 

ttA<?#t>n-5» CO hitBilcoOT(SJRil1$it 
^4, 7 6 9, 2 9 2-^lCE L^MlC-pi\T*^/S:yi¥L/ 

'^'JU'VIS. P-t5''5>SISLK 

[0 0 7 4] 

[■(bs 4] 



17 ) 4#P3 2 0 0 1 - 1 6 0 4 9 1 

32 



R 




R 



FD 1 R=H 
FD2 R=C02Pr-i 

10 




FD3 R=H,R'=t-Bu 
FD 4 R=R-'^ -B u 




FD7 

[0 0 7 6] 
[^b5 6] 
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FD8 R=H 
FD9 R=Me 
FDIO R=Pr-i 

FDll R-2-x^;i.^'#->;U 




FD 12 Rj^Ri^Me; X=0 
FD13 R,'=R2='^-''»',X=0 
FD 14 Rj=^R2= X=0 
FD15 Rj=R2=Me,X=S 
FD 16 Ri=R2=''^^KX=S 
FD17 Ri=R2=-^»-='v.,X==S 

[0 0 7 7] 
UtS7l 




( 18 ) <\^m2 0 0 1 - 1 6 0 4 9 1 

34 

^^flpxij-f x^i^iLvb EPSij-r-s c <!: ic J: y ms,'Am 

J: 3 0 0 0 ^JUfilcS C tX><»S U < . 

% K ufc 7 y - K ^ jB^-r^ CD icffl »mrm n it ; 

5tlC?|fflUfc5jtB|!}#|!FailP^O 9X1 9 1. 7 0 

10 *©lCffll>«»iiS^«?4ii. JltBi^^mS. 4 2 9. 8 
8 '4 ^Rt/Pim 5 , 7 7 6.- 6 2-2^lClEil$nTO-5 

Me. L i x»iene>©^^i?fe-s. ' ■' 

[0 0 8 0] ■ ■ • ' -' ' ■ 



FD 18 R=n-'v4r->;i' 
FD 19 R=7i— 
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^0 



KiCXVDMJ 



( 19 ) 




o 
] 



I. Se/AcOH 



3. NftBM^KV^O/V— 



NBS/Dhff 



Br 



[0 0 8 1 ] 



litS 9] 



HO|C 

4 



1. Sn/AcOH 



tBu- 



Br 

Br 




[0 0 8 2] 



HO, 




OH MeO^ 
Mel/KjCOj 
DMF 




[^b6 0] 

OMe 



KBS/DMF 




87% 



Br 



10 



[0 0 8 3] 



37 



OH 




t. Brz/HOAc 



OH 



2. Meji/McONa/M«OH 



( 20 1 



if^gg 2 0 0 1 

38 



16 0 4 9 1 



nt6 13 



Br 




OCeHi, 
11 



1. aBuU/THT 
3. DMF 
6)% 



CHO 




CHO 



OC*Hi, 





[0 0 8 4] ute 2] 



'Oi?^ L^^--^ CMjCJa 



27% , 85% 



KnBuLinH^ Z^— OH \/~^. 
2. B(OM«), K/|.X> A-o 




[ 0 0 8 5 J HJE^JJ 1 : 2 , 6 - V? ( 2 

2, 6 -vfc HO + ->7> h^+y > ( 1 0 0. Og. 40 
0. 4 2t;u) <?: 2 -X5^;u^4^->;U>^P5 K (i 6 
5. Og. 0. 8 6 1 LtDDM F|CSX?^L 

fco CCD>S;«lCM7KK2 COa (120. Og, 0. 8 

DM FC0::^gP5J*^*L. 5 0 Cm L(D7j<«:j!lPX. 
Tto S/^;^X-^;UTaaiU (3 X 4 0 0mL) . Zf^ 
-OTiJfe^U (1 X 2 0 OmL) , -?-bTMg S O4 T 

e>II^B^^bU)t<tC5. SfeCDl»*^^?^D 1 25. 2 1 

g mMb^%) tm^titzL. 'HNMR (CDCI 50 



3 ) (5 (ppm) :0. 92-0. 98 (m, 12H, CH 
, ) , 1 . 3 4 - 1. 5 4 (m. 1 6 H) , 1 . 75- 
1 . 8 1 (m. 2 H, Cjl (C H, ) ) . 4. 0 2 
(d, J=5. 5Hz, 4H, OCH?). 7. 19 
(d, J =8. 4 H 2 , 2 H) , 7. 7 0 (s , 2 
H)..8. 19 (d. J=8. 5H2, 2 H) ;''CN 
MRCCDCI,) :11. 12. 14. 06. 23. 
0 4. 2 3. 8 8. 2 9. 0 8. 3 0. 5 1. 3 9. 3 
4. 71. 34. 110. 64. 12 0. 84. 12 
7. 0 0, 129. 62. 135. 8 8. 164. 2 
9. 182. 27;M. p. 49-5TC;FD-M 
S : m/z 4 6 4 (M' ) 

[0 0 8 61 IISS»!12 : 2. 6 - v ( 2 -X^^^Ua^^i^^ 
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1 L(D?Lil7 57.=3|C2. e-i^ (2 -Ji^Jl^^^^iyJl 

7>h^4^y>l (75, Og, 0. 16^ 
M t. m (S 0. 0 g . 0 . 6 7 ^JU) t. 3 7 5 m 

Ti5t>^L;t, W<lffl*-$tlCLT7>:. gifPNaHCO, 
•S5gSy^y5-f>-C;3fe;*L. M g S Q. T'SgjSL/fco >§ 
S^]^RS*Lfc<tC:5 7 2. 0 5 gCDltfe@<*;0^^#e>n 
2 0 OmL<D-< v^p/xy ~;ncs§ 
-^LTNaBH, (6. 5 0g. 0. 1 7 
$3 0 OmL(^-f vyp/xy-;HciSA^U>tS5Slc5ST 

^JgS-arfctC^. SlfeS»*5 5. 2 1 g (2 
&PS(DiCLm7 S%) ^^mtlfCo 'Ht^WiR (CDC I 

1 ) <5 (ppm) : 0 . 9 2- 1. 6 2 (m. 1 4 H, TJU 
+;U) 1. 7 9- 1. 8 7 (m. 1 H, 7J\^^M . 

3. 99 (d, J=5. 7H2, 2H, OCHi). 
7. 14 (d, J = 9. 4H2, 2H). 7. 17 

(s. 2H, 7>h^^\l>(D^ J5lU5) . 8. 17 
(s. 2H, 7>K5-te>(D9aDfl 0) ;''CNMR 
(CDC I3 ) : 1 1 . 19. 14. 10. 2 3. 1 
0. 2 4. 0 7, 2 9. 1 8. 3 0. 7 2, 3 9. 4 

4, 7 0. 4 8, 1 0 4. 5 8. 1 2 0. 8 5, 1 2 
4. 09, 128. 71, 129. 0 6, 131. 3 
0, 1 5 6. 2 2 ; M. p. 6 0-6 2*C;FD-M 
S : m/z 4 3 6 (M* ) 

[0 0 8 7] Iltg^j3 : 9. 10->f:^P^-2, 6- 

V (2-x5^;i/'N+>';U3j-+-» 7>h^-b> «b^*a 

3) (D^fS, 

2, 6-v (2-X5^;i./\+>';U:j-^^v) 7>h^-t> 

2 (13. 50g, 0. 031 "EM * 1 5 0 m L 0[) D 
M FlCJSJjQLTOnO&jPL^ho CCDlSSiSlC. 6 0m 
L(75DM Ftf>ON B S (11. 60g, 0. 06.5nE 

feo SJ;54:2 0 0mL(D7KlC;±^iA^, i£^b;>^5^U>T 
iAmUfz (3 X3 0 0mL) » IC UT7K 

(3X1 0 OmL) SL^:7^-f > (1 XI 0 OmL) T 

T^+-y'>^i§^)g<tLT?iKbrCo ±«^(^iRM: 5. 
5 g mm 3 0%) o ' HNM R (C DC I , ) (5 (pp 
m):0. 93-1. 70 (m, 14H, TJl^M , 
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1 . 8 1-1. 8 9 (m. 1 H. 7JU+;U) ,3.12 
(d. J=5. 4Hz, 2H, OCH, ), 7. 34 
(d. J =. 2Hz, 2H). 8. 00 (d, J=9. 
2Hz. 2H), 8. 71 (s, 2H, 7>h^-fe>C^ 
1 Rlf5) ;»'CNMR(CDCI,) :11. 12, 
1 4. 1 0, 2 3. 0 8, 2 9. 1 4, 3 0. 5 2, 3 
9. 88. 72. 76. 107. 74. 117. 0 2. 
125. 27, 129. 51, 129. 7 5. 13 0. 
1 2. 1 5 2. 8 7 ; M. p. 1 0 3 - 1 05t:;FD 
10 -MS: m/z 5 9 0 (M* ) 

[0 0 8 8] mmmA : 4 - 1 -y5^;u-2--^>y-f 

mnn^ Mmutz 3 a'i^.my^ izmmT. 4-t- 
z/'^)i'-y^)imM7Mifi {3 Q. og, i7 6^u^ 
M iii -y^)[.^>'\f>^Anrz. 

^HC I «:}iJS-r-g>/!:*:)(D7X:^':^ h^*>yiCSI$Stl«:$S 
^l/>ho AlCI, (5 6. Og. 4 2 0a»Jt;U) «: 

tzo mmiS:'^%if^x*\tmwtmmLu.^rzo kz^^i or 
20 -x: miitm.\yrzik. m.^E.\z^x^y%m\^rz, -ero^^x 

Ti!SIsJ>3fe;*b. ;j^c\X'CH8 c I, IC^^U 7jcTi$fe^ 
U. Na, SO. mgj^U. iiaiU>^iC5. 

^£4^3 2. Og mms A%) f^m^ntzo 'hnmr 

(CDC I, ) d (ppm) :1. 33 (s, 18H), 
7. 30 (d, J=8. OHz. 1 H) . 7. 43 
30 (d, J=8. 3Hz. 2H), 7. 63-7. 70 

(m. 3H). 8. 08 (s, 1H) ;^'CNMR (C 
DCI,) :30. 98, 34. 92, 125. 36, 
125. 41. 127. 78, 127. 84. 128. 
02, 129. 51, 129. 60, 129. 81, 1 
3 4. 5 6. 1 3 9. 8 3, 1 5 2. 9 4. 1 5 6. 8 
0. 170. 8 0. 196. 89 

[0 0 8 9] ^Stef^ijS : 2, 6/2, 7->?-t-y5" 
;U-7>h^ + /> (^b^*^35) (D^f& 

?LliE3^^::^aic4 - t -y^^^u- 2 -^>y-<;P$JiL8 

40 ^4 (3 2. Og. 9 5^U^;U) ^Atl. ;^COX'fgii 
B5t^ (3 0%. 2 9 OmL) ^i^iPUfCc Jg^5)g-&4^IS 
llfelC/j:tl. JSit^SeS: 1 2 0nc±(fT3^rB^lg}f U 
fc« ;S^^^3^:7X*IC;±^iA^>t^ 7jc14S^4a*CHi C 
I? Tarn (5X) U. Na: SO4 T'^i^b. SISL 
rc<hc:5. Bi6®<*;!?^i#bn7to c c 

mks ii*ife(7)@{*$^4^-y->x>^e,ii^s^bu. nfe^ 

B^CDij5£4^2 1 . Og (itR^6 9%) ^f§/!:. 'HNM 
R (C DC I 3 ) <5 (ppm) : 1 . 4 2 (s . 1 8 H) , 
50 7. 80 (d. J=8. 2Hz. IH), 7. 81 



(22 

•41 

(d. J=8. 2H2). 8. 20 (d. J=8. 2H 
z, 1 H) . 8. 22 (d. J = 8. 2Hz, 1 H) . 
8. 31 (s. 2H) ;"CNMR(CDCl3) :3 

1. OK 3 5. 5 8. 1 2 3. 8 3, 1 2 3. 9 0, 
127. 17. 127. 28. 131. 0 8. 131. 
1 5. 1 3 1. 3 4. 1 3 1. 4 2. 1 3 3. 4 0. 1 

3 3. 4 9. 1 5 7. 9 4. 1 5 8. 0 5. 1 8 2. 7 
6.183.78 

10 0 9 0] SISSflftje : 2, 6/2. 7 t 

;u-7>h5-fe> Ub^iioe) (D^^timy^T.z^iz 10 

2. 6->?- t ->^5^Jl/-7>h^4^/>5" (1 0. 0 
g. 3 1 S^VEM m {^ 8. Og. 1 5 1 
"EM 5 OmL(D*i^S?<t«iPATjlPfyiil5iSll>fco 
JPSttJa, .T>h^*/>5«*5S5R<i:3a:U. ^L/T«T>t« 

mm^tmoi ute^rco 3 mrs^it^. tlc itin^wM 5 
s^iKi*7K*icj±€?a*^. 3 oij^paaijf i^fc. cH 

2 C l , ;^;^jPU^-^-UT5Jg6U;ta. 7Ka*CH, C 
\t ) (3X) TttaiUrCo *<a^<£:-$glCbTNa^ S 

04 T*^jSL. igJS ureter. lii4<Ofc^;S«@fltX?^ 20 

fS 6 tvfc. ; c n « * e> icatu-r ^ n t < ^^cdsj^^ ic 
mx^fco --^co^SttHi*:^ 1 1 0 m LcD-Y v^T^'p e;u7;u 

n— JHC^S^vi^; N a B H4 (13. Og. 3 3 3 ^ U 

* H c 1- ( 6-M ) mm-c^^ u -^^cdpb^ ics>S)0^ ^ sf* 

«T ffi U fco $ fc 7jc * ii J)P b . MEEffiia iz J; U ^fiEia 
cn*7KT?a/iEMlC^J*UT*PT^jei;>£:<!:C 

^. 8. 8 0g(o^mft (iRip9 7%) **?§e>nfc. ^ 

HNMR (CDCI, ) 6 (ppm) : 1 . 4 3 ( s . 1 8 30 
H) . 7. .4 8 - 7. 5 3 (m. 2 H) . 7. 85- 
7. 91 (m. 2H) . 8. 2 6-8. 3 0 (m, 2 
H) ;^'CNMR (CDCI3 ) :30. 98. 34. 
89.122. 17. 122. 25. 124. 51, 1 
2 4. 7 0. 1 2 4. 9 1. 1 2 5. 3 6. 1 2 5. 8 
0. 1 2 7. 7 1 . 1 2 7. 7 7, 1 3 0. 0 5. 1 3 
0. 4 5. 1 3 1. 5 5. 1 3 1. 9 6; 1 4 7. 2 

3. 14 7. 43 

[0 0 9 1 1 MSS0a7 : 2. 6/2. 7 -i^- t -3^5^ 

;u-9. io-i^yn^T>h'^-^> Ut^mi) (0^ 40 

2. S-zy- t-:/^Jl-7>h^-t>S (4. Og, 
13. 8 £U^;U) * 1 5 OmLtDCC I4 {zmt)^L. 

(1 . 4 2mL. 2 7. 65U^;U) ^MT 

$it. */i«CH, C I, (3X) TttaiU. W<!SS€: 
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Xmi^&^mi^S. 0 2 g (1R^9 7%) ^fifco- ' H 
N M R (C D C 1 3 ) 6 (ppm) :1. 48(s. l8 

H) . 7. 69-7. 71 (m. 2 H) . 8. 45- 
8. 51 (m. 2H) ;"CNMR (CDCI3 ) :3 
0. 88. 35. 2 8. 122. 59. 122. 93, 
126. 87. 128. 00.129. 88; 130. 
6 4. 1 4 9. 7 7 ; M. p. 1 5 0- 1 5 2X:;FD 
-MS : m/z 3 6 8 (M^ 

[0 0 9 2] mmms : 9. 9-b';^ (4-> 

^my^:^z\iz. mmTX\ 9, 9-t:::^ (4-tKP 
+i>:7x^;u) - 9 -yju:tiy> (5 0. og, 142 

ch. m^:^UOA (40. Og. 0. 29^ 
JU) (3 5mL. 0. SSl^M t 

^c^afes<**itaaiiiiCcfcy^«);to CCD 

4^5S^. j^gf>'gi:L/T'N4^1t> f CH, CI, (3: 

I) S:ffll^>b">U:^<7';^;^^AT'?SiaU/^:i::l^, 5 

0. 8 g<0itfiEiKi*^efe@f*<!:U'ri§e,4a;t {iR^94 
%) o ^ HNMR (CDC I3) <5 ■ (ppm) :*3. 7 3 

(s, 6H), 6. 7 4 (d. J =6. 9 Hz, 4 
H) , 7. 1 0 (d. J = 6. 8 H z. 4 H) , 7. 2 
2-7. 3 8 (m. 6H), 7. 74 (d. J = 7. 4 
Hz, 2H) ;^'CNMR(CDCl3) :55. 1 
8. 113. 54. 12 0. 10. 126. 01. 12 
7. 2 9. 1 2 7. 6 4. 1 2 9. 1 6, 1 3 8. 1 
2. 139. 96.151. 88. 158. 30 

[00 9 3] ||]ffi<5ij9 : 2, 7 - i^Z/U^E- 9 . 9 - t' 

y.- (4 h+->:7x-;i.) 9 -:7;i,:tu> (<b^ 

^9) (D^^ ' 

^my^TsZiiiz. mmTx\ 9. 9 -ex (4-;<K=t^ 
>':7x— ^/u) - 9 -:7;u:^u>8 (5. og, 1 3. 2 

5U^;U) t. NBS (4. 9g, 27. 7 ^ u t;u) 
<!:. »7KDMF (7 5mL) t^Atlfz. SlS^^ST 
1 5B#H}g}'#L>Co T L C[iJ5/^>CC)^ie^5^L>^o KJt 

;iiiSL. 7)cT;5t?*U. ^:^U;t<!:C^. 6. 6g (iRi? 
9 4%) tim^nft. 'HNMR (C DC I 3 ) 6 (pp 
m) : 3. 7 9 (s\ 6 H) . 6. 7 2 (d, J =8. 7 
Hz, 2H), 7. 07 (dd. J, =8. 6Hz, J 
2 = 2. 3Hz. 2H). 7. 2 2 - 7. 3 7 (m. 8 
H) . 7. 73 (d, J=8. 2Hz. 2 H) ;''CN 
MR (CDC ! 3 ) : 5 6. 1 9. 6 3. 4 9. 1 1 

1. 55, 111. 67, 12 0. 34, 125. 8 
0, 127. 80, 127. 93, 128. 00, 12 
8. 1 0. 1 3 9. 1 6. 1 5 0. 5 4. 1 5 4. 7 

5 ; FD-MS : m/z 5 3 6 (M* ) 
[0 0 9 4] mmm^ O : S. 5' -v^'yPt-2. 
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2,2'- t'5^;t7 X >(10. Og. 0. 060^ 

CO>§;glC. 8 OmLCDDM F«f CON B S (2 2. 5 0 
g. 0. 1 2 6^;U) «:-^iPUfco N B 5(^^*0 iCctU 

7.0 3 ztm^^ti 7 %) o ' H NM R (C 

D C I 3 ) 5 (ppm) :6. 83 (d, J=3. 8Hz, 
2H). 6. 94 (d. J=3. 8Hz. 2 H) 

[0 0 9 5] nv&m^ 1:2. 1 . 5 - 

I, 5-i/b: KP + i^TTT't^UV (20. Og. 0. 1 
2 5 * 4 0 0 m L <omm.\Z^t)^ 0 IC^^JP U 

fco CCDSSiSlC^^ (4 0. 0 g. 0. 2 5 O^^P) « 

JgUfctC5, W£?cfe@t|t<^ 2 . 6-v:/P^-1, 5 
-yt KP + i^t^^t^UyS 6. Ig (IRIP9 0%)X?< 
?#?>tirCo ^<^i^4^9 (3 6. Og. 0. 1 1 4^;U). 
3 2 OmLcD;>tt$'y--;U4'. :^hU*A> h + i>K 
(13. Og, 0. 2 4^;ir) SU^a-K^^-y-V (5 
0. Og. 0. 2 ii'M:^l.rz.. ^(D'S^^^i^^— 

^b>5^u>ic5S;&>u. ;*UT'ffiivx-/ H<^->u*-i7';u* 

;^ 1$^ y - t> -(b U T :7 U - 1^ e feSSS 2 
5. 5g (IR2^6 0%) *?#feo ^HNMR (CDC I 
6 (ppm) :0. 93 (t, J=6. 8Hz, 6 
. 1 . 3 6-1. 41 (m. 8 H) . 1 . 55- 



6 0 (m, 4 H) 
. 4. 0 6 ( t , 

(d, J = 9. 0 H 2 



a ) 
H) 
1 . 
H) 

8 

9 . 0 H z . 2 H) 
4. 0 3. 2 2. 6 
1 . 6 9. 7 4. 
13 0. IK 1 
0 4. 152. 86 
S : m/z 4 8 6 
[0 0 9 6] H 

2) (o^i& 

%tmmmTs 2, 



. 1 . 88-1. 

J =6. 6 H z, 

2 H) . 7 . 



9 8 (m, 4 
4 H) . 7, 5 

7 3 (d. J = 



; "CNMR (CDCI3) :1 
1. 25. 69. 30. 2 3. 3 
62. 113. 73. 119. 31. 
31. 11. 131. 03. 148. 

M. p. 41-43 'C;FD-M 
(M* ) 

12:1. 6 -v^+i^^Uit+v- 

6 - vA;i/7ix'4^-y-;u7^t f (^b^ia i 



1 (13. Og. 0. 02 7^;U) $ 
1 1 OmLcD^7KTH FlC>§d^UT- 7 sriC^^iPU 
tzo C(D}S;g(C. nBuLiS;g(2. 5M^+-y">>§ 
3 2mL. 0. 0 8 0^;U) ^. ;Sg^-6 0'Cck 
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fZo 'mm. >Sig^-7 8t:Tl B$F0l}gr#Lfeo ^7KD 
MF (1 7mL. 0. 2 1 U > vTJ^JP U 

X-7^JU (3X1 OOmL) T-aaiUfc- ^^ffl^^? 
-<>T}5t>*U. MgS04 Tli^U/Zo S91^^*U>b 
t*. ffl^^it^3^^+-y->*^6)W«SB^B^bL>b<!:C5. 
feS)*4*CD^^4^3 6. 7 2g (1R^6 5%) *^i#t>n 
fc, ^HNMR(CDCI,)<5 (ppm) : 0. 9 3 
10 (t, J=6. 7Hz. 6H, CH3 ). 1. 37- 
1. 4 2 (m, 8H. 7;U+;U) . 1. 5 5-1. 60 
(m, 4 H. 7;b+;U) . 1 . 9 5 - 2. 0 0 (m, 4 
H. 7;U+;U) .4. 15(t.J=6. 7Hz, 4 
H, OCHi ) . 7. 92 (d, J=8. 8Hz; 2 
H, :^:75^;U) . 7. 89 (d, J=8. 8H2. 2 

H. . 10. 60 (s. 2H, CHO) 
CNMR (CDC I, ) : 1 4. 0 1 . 2 2^ 5 9. 2 
5. 65. 30. 25. 3. 1. 63. 79. 50. 1 1 
9. 53. 123. 69.127. 51. 133. 1 

20 9.161. 56. 189. 51 ;M. p. 50-52 
X: ; FD-MS : m/ z 3 8 4 (M* ) 

[0 0 9 7] nV&m 1 3 : 2,. 6 (2 - (4 - ^P 

nE:7x— ;U) ;U) -1, 5 ->?^+>';U;t+i>± 

:7t$^U> (<b^«tai 3) (D^JSL 
1 -yp^- 4 -;^5^U>>?x^;U7tx;^:7x— h'^>-ii 
>(11. 56g. 0. 0 3 8^;U) (4-yp^^> 

>J;U3^p^ K<t hUx5^;U7tv;^:7^ h<i:OJ^iC;0^'b'& 
j3tU^t)C^)) €:6 0mL(^^7KDMSOlCS/?^L. -^(O 
5§j«*onz;^4Pl^^« cco>§;S(c. :^U'5At-yh 
30 :^^->H (4. 6 5g. 0. 0 4 1 $:J^.J[IP L^to 

(^^U>>?^fe>S;«*S^T. 0*'CT'3 0 5JKM}$U 
fco -?-CD>§;glC. 2 OmL(^»7jcTH Fff»(0 1 . 6-v 
'N+i^;^:^-+>'-:^7:^U>- 2, 6 -v^j^^U^K+lt^U 
•T'tKl2 (7. 20g. 0. 01 9^;U) ^STL 

fco -rcicufeitKi^d^^j^jcUfco j^/£*TLCT'iia» 

Ufco 3^rpm. i^/t^}g^*^<£:2 5 0mLCD7K7klca^ 

h;l/X>A^e>3BIIJSS'fbU/ctc5. taJD/j:afe 
l+ttSSS6. 51g (1R^5 0%) *^?§e>tlfco *HN 
40 M R ( C D C I 3 ) (5 (ppm) :0. 94 (t. J=6. 
7 H z, 6 H, CH3 ) . 1.41 (m. 8 H. 7 )\^^ 
Ms 1 . 6 3 - 1. 6 8 (m. 4 H. TJl=^M . 

I. 9 2 - 1. 9 7 (m, AH, TJl^M . 4. 00 
(t, J=6. 4Hz. 4H, OCH?). 7. 13 
(d, J = 16. 5H2, 2H, t'x;U) . 7. 4 2 
(d. J=8. 4H2, 4H, :7xx;U) , 7. 50 
(d. J=8. 4Hz. 4H. yji-M . 7. 60 
(d. J = 16. 5Hz, 2H. t'x;U) , 7. 7 4 
(d. J=8. 8H2, 2H, . 7. 88 

50 (d, J=8. 8H2, 2H. i-y^-M :"CNMR 
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(CDCI,) : 1 4. 0 7. 2 2. 7 2. 2 6. 1 2 1 . 1 5 0. 0 5 ; M. fi. 1 00- 1 0 2"C;FD 

2 . 3 0. 5 0 , 31.80. 75.83. 118.8 -MS: m/ 2 5 4 0 (M* ) 

1. 121. 40. 123. 62. 123. 94. 12 [ 0 0 9 9 ] HJS^iJ 1 5 : 7'^-7>^ >- 1 , 3-'Jy 

6. 21. 128. 01. 128. 26. 129. 7 x-;U-2. 2 - ifpt'^Jl V yt^^ly>i>^^D^- ^ 
1. 131. 87. 136. 75. 153. 47. 17 (^b^ife 1 5 ) <D^/SE 

6. 8 8 : M. p. 1 7 0- 1 7 2^: ; FD-MS : m 1. 3 -v^ (4 -3- K7i— ;U) 7^''7>;5'> ab-& 

/z688 (M') i^l4) (27.0g.0. 05 O^Jl^) ^ 2 0 OmL 

[0 0 9 8] HJS^l 4 : 1 , 3->' (4-3-K>'i ©^7X7 H F ICjgd^b. -^CD^giSi^- 7 8 tlO^iPU 

-;U) 7^^^>i'> (^b^iKll 4) (D^fig it. CCD^jglC. n-BuL i >§;g (2. SM'V+'y-V 
1, 3-y7x— .>U7^V>^'>*£ATOJ:*>(C^J5£U 10 jg}«60mL. 0. 1 5 0 ^ ;|/) 6 0 "C^^S 

fc. 1 0 5 OmL(D'<>-fe'>lCl -:/Pt7yv>^'> IC$t}$$nS<t c» lCHt)t5 < U ti^Jn L/£. -eojil^i^^ 

(3 0. Og. 0. 1 3 9^;U) t t - B u B r (3 - 7 8 ICT- mH}«J$ L. UT h U ^g^-'l'TK U- h 
8. 20g. 0. 2 7 8t;U) i:^S*»UfcjSjfi^£*Pf^ (22mL. 0. 2 0 0 ^ ISD-? < U i^JDUfc. 

aSStLTt. dOaSSSiglc^JS^^bT'^l'Si^'JA (1. S/CS^!K!H£SSfce:«aTisDo< U<l:ig«)T. MiST 

sog. 0. 0 1 i^;u) ^-^jinufc. SfS^rSjiKa -Bfejsjfufc. 5/c<&^Hc I mm 

^^itm^i 2 oi&rsmm utc, :km!Db\ B r tfim^ t. i B^sisif ut, sjs;is^i^<£x-7-;uT 

U. dtl^N aOH7jtS}KT*illSLfc. ifclAT. C:<DS 50ttajU. M g S O, TKjgU;t. JSiSJ^S^SI^-a:. 

6 0 0mL(D7K7jclC;±^3a*-. $e.lC6 0 0mLO -?-<Dffi*fiEita<£:^ili-r-5C<h/J:< v'tKP:^- h©^fiEl= 
X— 5^;U$iDx.?t. t<D'R-^^^3 Oi^rsmnvy^Zo ^ SfflUfc. ±IEffl*fiE4&©v7KP>^<h2, 2-i;p<?^ 
jSBP^i-d. 3. 5 - h'J7x-;U7y7>;$'» 20 ;Pypy^>- 1 , 3 - v?^-;U (:^:t'<>5';Ui''U zi- 
giJU. -tUTX— 5^;|/JS$S£^U^^$it^. @itiSa M (10. 4g, 0. 1 ^JU> &3 0 OmL© h;UX 
7^J^^:ffll^T^^^:U. ^S-r-S h U 7x— ;Uy' >JCj§*^b. Oean-Stark •>7'^f^ltX31U< ^SftS 

:$^v>^>«:^fiE^<;D 1 . 3-y7x-;i/7yv>^> -tt/jrAiC^-RftJaiyi uyt. S^B^JS^. h;UX>i&^%^E 
*»e.5JSILfc. 5S}g€:SliS$1*. •^-O^S'^^j/jS' — -^-roffl^fiEiKl^ h;UX>X)^t»li^§^b$-tt;S:<!: C 

./l/A^^^SS^bUfcica. ^fe^att^^^l 0. 8 5. 7. 1 0 gODfifefiE!Kl/i^fife@{*tUT?§en>t. • 

g (»IKS?2 7%) Hf'^^nit. ' HNMR (CDC I H N M R (C D C I , ) <5 (pptn) : 1 . 0 0 (s, 12 

, ) <5 (ppm] :1. 80 (s. 2H). 1. 97 (s. H. CH,). 1. 78 (s. 2H). 1. 96 (s. 

8H). 2. 05 (s, 2H). 2. 32 (s, 2 8H), 2. 05 (s. 2H). 2. 30 (s, 2 

H). 7. 16-7. 42 (m, 10H) ;M. p. 1 H). 3. 74 (s, 4H, CH8 ), 7. 37 (d, 
4 9 - 1 5 1 t:t*;^ ( ( h'J7;U:tP7-fe h^-» 3-30 J = 8. 1Hz. 4H, . 7. 7 5 (d, J = 

K) ^>^> (26. 24g. 0. 061 i1. 8. lHz,4H, ^SJJ) ; " C N M R (CDCI 

3 -v^^x— ;U7i5i^-7>^> (16. OOg. 0. 05 ,) :21. 91. 29. 60. 31. 87. 35. 9 

S'EM 1 5 0 m L CC>»7j< C H, C I , (C>S*>U 7, 37. 46. 42. 23. 48. 59, 72. 2 

7t. CroS>St(C. mmBlJm (14. 08g. 0. 05 8. 124. 17. 128. 16. 133. 87. 15 

5t;U) €:^»PL,. -tCOBililfeiSjS^^jSMI^T. e> 3. 2 1;M. p. 2 4 9 - 2 5 1 "C ; F D-M S : m 

^fe*tmA-5S-CSigT3ieiBJ}SJtUfc. 4fi£i^©:^g|J /z 5 1 2 (M* ) 
5J-*WB;a6fei^S«!:bTJSJS;*»e>*ffiiJb/::. Ctl^)© [0 10 0] TKUV-cD^^e 

$SSS:ffij@UT««>. d>m<0CH2 C I, "C^jfLfci lliS0iJ 1 6 :7|?UV-9 2©^fi)t 

24. 0 g©S5«g^J«!Kl*^^e>nfc. ajR*^ 7i5^V>;5'>- 1 . 3 - vJ:7x-;l/- 2 . 2-v;>t5^;U 
5^5^•fiaK:^h'J^'AjS;■S (2X8 OmL) acX7jc (1 X 40 h U.;t5^l^>v7t«P:^- h 1 5 (0. 6 8g. 1. 3 5 

8 OmL) T;3fe;*U. ^UTMg SO4 Tf£igL;t. 'J^;U)<t:. 9. IO-v'yp^-2, 6->J(2-X 
m^m^^its ^©^Sia<£7-b h>T3t;^LXilSjau 5^;U'^+->;U;^-4^i» 7>h5-fr>3 (0. 7 9g. 

2. 9 0 g©*fej5Ki^Ai?#&*xfc (±{*©iR^ 1. 35U^;i')<!:. Al iguat (g^©^) 336 (0. 

9 0%) . 'HNMR (CDC I, ) 6 (ppm) : 1 . 7 1 Og. 0. 2 55U^;U) ^6. 5mL0Dh;UX>|c 
6 (s, 2H). 1. 88 (s, 8H). 1. 93 Sd>b;t. CKDiSiSlC 2M(73Na, CO, 7K;§;S 

(s. 2H). 2. 30(s. 2H). 7. 10(d, (2. 2mL. 4. 4 5gt;U) i&JPxfc. 

J=8. 5H2, 4 H. . 7. 6 (d. J= -^if^/C^j^^MI^ 1 5 ^i-reVlT^'J ^i^S-B". -eUTMSS 

8. 5Hz. 4H. ^Sfit) ;"CNMR (CDC I 'rh^'^T. (b*Jy Do-Jl'Tt^^y » (4 

, ) :2 9. 3 3. 3 5. 6 1. 3 7. 1 4. 4 1. 9 6 m g . 3t;U%) <£j^*DUAc. J5/S^SSU<S5SL/j: 
6. 48. 52. 91. 04. 127. 11. 137. 50 A^t) 2 4 ^HiD^L. T'DtS^^Sgi^JB-T'SfcttlCd'- 
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[^tc, S-s^^-^^izemmmmuTz'^. 2oomL(D;»t 

T'Tt^^'f 95g 5 %) *<i#t> 

Tt? U ^ - « P □ 7tv;u A e. tS' / -^U'^ 3 BfljtK $ 

[0 1 0 .1 ] ^Sg^JI 7 : ;t^'J.V-4 7(Z)^fi£ 
>>57KP:t^— > 1 5 (1. OOg, 1. 9 5*U^;U) 

ts 9. 1 0->?yp^-2, 6-v (2-a:5^;P'^+ 
->;U=i-4^-» 7>h5-fe>3 (0. 8 1g. 1. 3 75 
V^EM 9. 9--X (3-:rP^-4-^ h+->7 

X— ;u) 7-;u;l-u>9 (o. 3 i g. o. 5 8 = 'j^ 

Mil. Aliquat 336 (0. 1 0 g.;0.. 

2 55U-=E-/U) «^9. 5mL<0h;UX>lcS*»LXS:. d 
©•;§>g|C, 2M(DNa, CO, 7j<j§jg (3. 2mL. 
6. 4SU^;U) tMJS7^h^ + X ( hU^i-^b/t^X 
» /^^v?':?^ (7 0mg, 3^;U%)^^]!)PU 

>t. m^JSizfmm^. o. 9 9e©sfe7i?'jv-**!i6 

[01 02] 1 8 : U V- 1 29 <0^& 

7t?u^-9 2o^^icfflt>fc#jBicat^yt. 

3-v7x— ;l'-2, 2-v>5F--'Uh'J^5^U 
>-:^7HP^-h15 (1. OOg. 1. 9 5*U^;U) 
i:> 9. 10->57'P^-2. 6-v (2-X5^;U'\4^ 
*>;U:t+-» 7'>h5-fe>3 (0. 8 1g. 1. 3 75 

2, 6->5 (2- (4 -ypt:7i-;p) 

^i^l 3) (0. 4 0g, 0. 5 85U^;l') Ali 
Quat (S^^ai) 336 (0. lOg. 0. 2 55U'E 
;U) $9. SmLOD h;Px>|cj§*^L75:. CODjgj-glC, 
2MONa, CO, TkiSiS.O. 2mL. 6. 45 

>'C7A (7 0mg, St^P^) ^^JDUyJ:. M^Sl^ffil 

mm, 1. 1 8 goMfeTt^'j v-d^ise.nfc. 

[0 1 0 3] USSeai 9 : ;H'JT-7.4(^)^fi£ 

;)?'j-7-9 2©^fiE^cfflt^fc^llSlc^^oy^:. 7^^>^ 

>-^. 3-v;7i^;U-2, 2-x>5^;uh'jy5^u 
V'vTt^P^^-H 5 (0. 9 0g. 1. 7 6 5Ut;U) 
<»:. 9. 10->5yPt-2. 6-v (2-X5";U'N+ 
>';U:t+-» 7>h^-b>3 (0. 83g. 1. 405 

Ut;i') i. 1. 4 -v:/p^/<>-tf> (0. 0 8g. 

0. 3 45'J^;i') Aliquat 336 
(0. 09g. 0. 2 25Ut;U)€:7. GmLCDh^l' 
X>|ci§d»L//c. CCOSiSlC, 2M0Na, CO, 7itj§ 
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;« (2. 9mL. 5. 85Ut;U) tMKxh^+T. 

(b>jyj:-Jl7]^:^y'{» /t^vC'A (6 Omg, 3 

$:^*pb7t. «^stx«iii^. 0. 8ig<Dit 

[0 10 4] 1186^02 0 : 7|?UV-1 4 8<D^^ 

7HU-7-9 2©^fi£lCffllNfc^)lilcSe-Dfc. T^^>^ 

>-i. 3->;7x— ;u-2, 2 --/>5";uhUp'5'u 

>v7Kp;t.- M 5 (0. 9 0g, 1. 7 65iJtJU) 
9. 10-v7'P^-2, 6-v (2-Xf^;U/\+ 
10 ->;i':t+-» 7> h5-tr>3 (0. 83g. 1. 405 
U^JU) 5, 5' ->5:/p^_2. 2' -t'5"^7 
x>10 (0. 11g, 0. 3 4 5»J^;U) t. AliQU 
at (MaS^).336 (0. 0 9 g. 0. 2 25'J^;U) 
^7. 6 mL<?3 h;UX>|Cj§*>Ufc. dOSjglC. 2M 
(DNa, CO, 7XSjS (2. 9mL. 5. 85UtJl') 

A (6 0mg, 3^JU«) «:^*Pbfc. S^SZX*»i3 
^, 0. 8 5 g©l|-fe7KUV-;&i?#e>n;5:. 
. [0105] Hffiljy 2 1 : U V- 1 47 ©^fiK 
20 tHU V-9 2 03^fiElCffll>;6:^|lllC?itofc, 

>-1, 3->J7x— ;P-2. 2 -vpt5^;PhU^*5^U 
>->'7KP:^- I- 1 5 (0. 9 0g, 1. 7 65U^;U) 

9, lO-vyp^-2, 6 (2 -X5^;U'\+ 
->Jl/:t+-» 7'>h^-fe>3 (0. 8 3g. 1. 4 05 
'J^;U) <!:. 2, 5 --:^:7'P^:5^;*-7x> 1 0 (0. 0 
9 0g. 0. 3 45U^;U) i. Aliquat (g^SS) 
336 ( 0 . 0 9 g. 0. 2 25U^;U)*7. 6mL© 
h;Ux>|cSd»U/i:. CCOSJglC, 2MWNa, CO, 
7k>S;g (2. 9mL. 5. 8 5'Jt;U) <i:Mj«xh5 + 

30 7^ (h'J7x^;U7^:^7^^» nzf'y'^jJx (eomg. 
z=E)\^%) ^m^K^iiL, m^mmwk. o. seg© 

[01 06] m&m 2 2 : /l^ 'J V- 9 1 (D^fiE 
7t^'J^-9 2(^)^fi)c(Cffll^;^:^JIilC^j^oAc. 
>-1. 3 --:^7x^;U- 2. 2-ypt5^;l/h'J>5^U 
>v^7Kp:7.- h 1 5 (0. 9 0g. 1. 7 65 U^^U) 

9, io-v:/Pt-2. 6/8 t 

TVh^-kV? (0. 79g. 1. 7 65Ut;U) <t^ 
7. 6 .mLO h-»l'X>|CjS*»U>5:. CKD^jglC 2 M© 
40 Na, CO, 7KS;S (2. 9mL. 5. 8 5 U t ^b) L 

(6 0mg. z=E)i%) *^J!iqL;t. a^stxmis^. 

0. 6 4 gO:^-77^'7-1' hfeWTKUV-dJf^enfc. 
[0 10 7] Ili56eij2 3 : /H'J-v'-g 0©^^ 

;t^'jV-9 2<D&fiEICfflOfc¥ll|||cae-:j/to 7;5^V>^ 
>-1, Z-i>yjL—)l-2, 2 - x;<5^;H- iJ^f^U 
>v7Kp;^-M 5 (0. 9 0g, 1. 7 65'J^;U) 
9. 1 0 -yyp^yv f>^-t> (0. 5 9g, 

1. 7 6 5 Ut^U) i$7. 6mL05h;UX>|c;§*^U 
50 Tz. C©}S;SIC. 2MK)Na, CO, 7jciS;S (2. 9m 
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V^5-:^^>A (6 Omg. 3^JU%) ^S^JDP 

ufc. m-^:six/mm^: 0. 8 0go:t7Ji^'7'f hfe© 

1 0 1 0 8] E LmmomwRzf^m 
mmm2 4 

(a) -O'JKjAmmt^ ( I TO) ^i&murz^'^^^. 

(b) 7|?U-7-©h;UX>S« (3 0mLOH;Ux>(c 
3 Omgitt;)^2 MmOT-7P> 7-c;U^- 

(c) 3l?UV— SK<7)±IC. MgiAg^l 0 : 1 CDJl 



=f-kftnijm^ 2 0 0 0 Ao^v>- K®^ffS5-t*->t. 
[0 1 0 9] ±ti<D^mi^ELmm<DnminTi^ft. 

$*J1 0 VIC*5t\TJ<i5 0 c d/rh' ©{6:^*5^ Ufc. m 

1 ie, J|!:»WT^fi£U;£:7|?'J^-0!}$#«tt«>/£. 

4? l-JUStX7:t h;u5;^-fe>7. (p L) h;uA^f§ 

en. I TO/7)?U^-/^Mg : AgSELHSd^ 

t. E L;^'^t> h;i'**'<#t.nfc. E L -^m.(D^mimmm 

2 4 TlftB^ L;t. HI 4 StXgl 5 li. U V - 1 
2 9SlX9 1<DU V. P L&C/E LCD#::<.^^ 

UfctjcOTfeS. S6(i. 7|«>j-7-i 2 9lcJ:seLil 

[0 110] 
[^1] 











nm) 


nm)* 


EL(X,»„nm) 


47 


11,000 


392 


194 


395 


454 


460,490 


74 


9.470 


387 


169 


406 


454 


460. 496 


9) 


6,750 


518 


NO* 


376 


431" 


448, 460 


92 


13,900 


386 


NO' 


407 


433 


460. 500 


129 


12,400 


374 


162 


390 


454 ' 


462,496 


147 


9.270 


391 


134 


406 


454 


460,496 


148 


8,300 


397 


150 


395 


453 


460.504 



[0 1 1 1 ] ;±ffi: a = THFtp7HU::^?-U>«S5^&ffl 

W^-a ; b = 4 0 0 n mT-SiSg ; c =tl;fij:^ pj ; d = 3 
7 5 nmTfiSJB ; UViP L ld:i'-5 t)S h;UX>;-§;g 

[01] *^B^ICJ:«7t«iJv-««ffl-e#-5-JlS»E L 

[02] *^B^lcJ;S/t^y-7-$<^fflT-$-5S§»-)lgj) 
E L^{l(9»rBg|T&.S». 

[0 3] '2|!:^B^|Cd;S7t?ijV-*€EfflT$S*®S2E L 
[04] ;t^'J-7-l 2 9©i!aiRSt;7:*- 

1 2 g-rsf^ufc^^sSE L 
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[0 5] 7H'J-7-9 1 (Di!8JRSi^7:i- h;i/S;i5.-fe 

■-^^7 h-zuittu^ic^'j V- 9 1 T-s#u;tm^syE L^a 

■5. 

[0 6] 7I5UV-1 2 9-Ci«f^Ufc*JSiaELilgO[)m 
[|?I^(Oi»B^] 

1 0.1 0 0, 1 0 0 0 - S|g 

2 0, 2 0 0, 2 000— 7/— K 

3 0,3 0 

4 0, 5 0 0-S^^«9i!l/i 

5 0, 6 0 0 - E Lj««i; 

60, 700. 400 0 -AV- K 
3 0 0 0 "-^3t® 
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7>U*^*@. -3.-3-^> 14580. 
OjiZfT.^-. JUV- 1175 



